§^ss| 10-0293063 

(19) Cl^t^&!^^SIg(KR) 
(12) ^^^5iSa(B1) 

(51) Int. CI.* SIJSX^ 200ia071l12S 
H01P 7/10 (11) S^am 10-0293063 
(24) ^mmJt 2QQHjQ31l29a 

(21) SSeiS 10-1998-0003279 (65) S^HSiS ^1998-0071108 

(22) Sg^g■'X^ 1998^-<Q2g05SJ (43) aJHg^X^ 1998^^108)26^ 

(30) 9-23879 1997t3021!06^ ^^(JP) 

(73) ^3^ax^ ^t^Ai^iuFoiAt ^siet h\o\a[^a 

i2s^ u:J^2^^3Al eis 22011 26g^ ion 
(72) olA|^^2^ eeiioi 

as^ 22SE^ u:)\2.j)mA\ eia 2S011 26&f 10:3 D[^AmD[o\M^sim 

inaa^ U3j2J)f32Ai eia 2^o« 26g^ 102 :7^¥Al3)l:J^olA^¥^^a} 
AllO|A^^3^t 

LI AID SISAI 

lassE^ ^:»^2»^32A| eia 2soii 26g^ 102 3^vAl3JP^olA^^eK[^ 

A|I0|A^:PA 
Ami MS OJ*A| 

1225^ U:>h2W32A| 012 2sOII 26g^ lOIQ D\^Am:HO\M^Eiai 

(74) CHEISJ ess. OI^HSl 

•• 

3^a§¥ ai xH^as¥B ?>fe saxii Aiidfei aim^. as ^mm msi^ aim:?! ^#eiji 

a. 01221 fiiesoii nei cfs, :n^ae¥:jf SEfs^oMAH s^ms^□1 xHsae 

¥:>h tiiamS^oM/H sfSShb EIIf&(dlelectrlc wavegulde)0| ^Oiacf. 



E 1g 5i gjiWI ^SOllOll Its ^SXII EWasi S8H AJAIEOia. 

E 2fe Rsxii Ema°j AiAisoia. 

E 3S ¥ eJIH ^SOllOll CUE R^!X^I EWasi JII5AI2I ^611 A^A|EO|^. 
E 4fe ^aXil EEfa°l fll5AI°l S6H AIAIEOIO. 

E 5fe ssai Enj32i eeEoia. 

E as CIS ^aoiiAi ^sxii Ewesi bsem u&yia. 

E 7S «! asH ^aoiioii [OS saai Eniasi jii3eai2| s8h a!aieoid. 

E 8@ ^axfl EDi&si BeEoia. 

E 9S Ml eiiw ^eoiioii [Q^ ^sxii Emafsj ysEom. 

E log aid eiflH ^eoiioii ms saai Emasi goH AuiEoia. 

E lis ^aai Eniasi sseoici. 

E i2fe ond ami ^aoiioii cus saxii Emaai eaEoia. 

E 13^ gig e!«H ^aoiioii saai Emasi gsH auieoid. 

E i4fe saxii Emsei BffEoia. 
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la. lb. 1c: ^BXW ^^il¥ 
1w: 

3: USa^^ 

4; n^sev 

5; 

7: H^SMSJ ^Sx^l 
8: D\B 
11: ^2x11 

11'; sawie 

12: E^x^ie 
Ha. Hb: 



e ^^SB £IIf5^(dielectric waveguide)01l CH^ ^^AlloHHI^ ^dlDISm CH^a OF 

OIB^a CH«g ?lth 2^ ^^(transmission line) S integrated circuit)01l 01g£|^ S^i 

SXmKelectroniagnetic wave):?!- SSe.^ ¥ :?HSj £2x11 S^MZ>Oil ^xIS S^fll ri^M^M C^dF 2^ 

£1^ sax^l £II^^^oi aia. ^ :ihsi £ax-ii sseeioii ei^oi &^E^§ oim^ ^ssioi diam s 

xldntegrated djelectr ic waveguide apparatus)^AH ^^asJOj S^Qf. 

£ 15a §y £ 15b^ NRD :?hOI£°J ¥ :?H^ ^SOliMSi Ba£MS UEfyiD. £ ISaOiiAI. 

s^£icN ¥ :?H^ ^s§F £2^1 ssMe ssm^ £axiieM 12: * oie moioii ^xie ssxii 

^MilCdielectrlc strip) 1101 £A|£i01 SiCf. £ 15b01lb, t^S^'XI £^ S£lx|| All£F°^og oh= o 

aaie^e 11':?^ £Ai£joj ^i^ai, 0121B ^ax^i ii:af. ^aflie ii'2i si^m a^ 
5B ^uit[Cf. ^^::)|E^ ^ i^sx ^^xmm^ ^ax-ii ^Miieoj g^s ^ixioiiah ah^ cHi^6f£^ 
^xi&ci. -^^^tf d^2f ^^01, NRD ::'^oi£eB ^E^s«o^x^ 2^g6^^ ^ax-ii ^mum disEfg^ 



xii^^^ si^ffl. £ax^i&e 120)1 cuEh ^axii ii2j §m:i2 iisai^i^ 5!oi 

£ 15b0il UEItH i^^^ ^ax^l £m^Oj| £i6H. SmS^M^AH2| ^2x11 11. ^ 

¥M(Me«XI¥M)OI 201 ^fiSFCf. 012B 0P|5^D1. a£(5S^)^^S| ^X|| 
m ^^^AtEJCF. 

a>afAH. ^ ^^9\ :^ax^i ^^^2j ?ixiM smil :q§a|9|^ gxiig xii2£r3f 3£^^2j gjgi 
§01 gife ^axii ^m^m xil^-6^fe ^oicf. 



a^sh ^axii ^Mnoi ^^^o^ ^ :,H2I £axii ssmz.khi ^x^£|o^ si^ sax^l £ 

m&2| gs^M Se^ e ^S2| S&^OIIAI ^aXII AIIBfo^ AIMMOI ^#£112 ^^30]. ^'^ 

^ ^aMoi XII is^. SI xii ^'s^ ^aeoi xii 2 s^m s^sm. a^^^eoi 

01221 sieeoji «S£ioj. ^axii >^M^o^Ai ^^g6F^ xii is^M g^moi a^^^M^ £axii 

01 ^ioii 2i5«. £axii ^axii >tM^oi 2|g£i:n ^ssa. naiH^. £ isaoii UEft« 

M i^^^ saxii £ma2f^ sdi. £axiiea sa^i ^Miig id^^^^ msg siow. oim 
21 ^%\m §5F^ i2§Ai3i^ ^xiisMoi xii:>i^cf. :hid:^l 2^2E^ s:?igoi um.^ ^aeoi ^ 
g ^oieh XII 2 s^o^ Mg£ixi sm ^ax^l AiMMoiiAi ^^2^ ^aeoi ^^oi xii 2 
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i5boii uEft« ^afli sma^ffe gai. siso| bisms^oii sioh opi@ §y 

xii 2 s^e g^5i-£^ ^sx^i aimm^ ^bll5^cN, ^^oii q^^^m ^oi 

Mijo^ s^g6H34 s^QiMoi ElBxw m^m^ ^mm^m m is^^oi cHsmt^ hh^is^ m 

ll^(plane circuit)^ ^Oim^ D\Bm ^IS^^^Mi. SSa^ Sifg ^Sjtll EHf^OI g0|6^:HI 1^ 

^2x11 £II^5^o]|A^. :7H^^:?^ oioi ^sx^i Aiia^°^ ai^:)^ ^^gtioi, n=^^9\ ^mm s\ 

M)M ^d|6f^ S^, ^^etSI dl^illfS^Oil 2|8H 0PI9 flj^ S ^£^^21 ^J3IS0| SE§^ MDi^Q . 

2ia. 01 a^. ^oiH[ 3H^¥eoi &oi§h x-ii 2 axiioii g^sjjiei. ^'^'s\ tll2E^s^on sjsh 
^ ^El^9\ ^Higoi m:hbq. 

^mxw ^m^^, n=?^D[ oiQi m^B ^^x\\ m\^[^ m^d[ ^ssih. dw^¥D[ 
s ^mo\ ^^D\m xi\ 2 s^sa ^^mo\ a ^sx^i^ saaoi ^^::>ie[ §^6F£^ m 

^ 9Jlq. 01 g^. ^SMoi xn i! ^seoi xm 2 

s^g =?u\§y HExw M\^\^9\ goi6F:Hi m^^Q. bi^nfs^Moi ^^soi o^u 

D\ rn^ow, ^ xii^^^^ ^xiisoi ^^xisa. se§[ 01 s^oiise, •fe>^::>i§[ ;H^¥fe ^oit^ x-ii is« 
sflioii g^a 4^ aia. ^Ex]\ ^m^^, •y:?le^ xii is^oi ut^2i u\^m DW=^'^m(mm)m ^bl6^:^ 

£ 1 §y £ 2^ ^ ^SSi S ^JRH ^^OilOII (r^^ ^Sxil EE^B(dlelectrlc waveQulde)S| 

£ 1^ ^2xii ^^mfe A^ld^°• aimmoi :?h^^^^ tAisoi mm auieoiq. 

^j2J2|SM^AH 2vg6h^ ^ax-il AHiah°l Al^^ 2^ ^ § E[ ^Sxll A-j|d^°^ M^m 

sxi (punch) 5f 01 ci^^^j n\:^m m{ho\es)mm m^^ct. b[^o\ n^^m^m 3°j 

^^m^ sieHsi ^mxi\ m\^^ ai^s^ §^5^0^^ x4sss¥M 421 s^e^ usss^ 
m 3 oimoia. 

£ 2fe £ 1011 £A|^ ^Sxll A||af°' AIMM 1, 2::)f 3&!A|e AhEHCDI:^.^ ^^EH)01IAH ^^£112 

^^£ioi gflisfs ^. 5D[ o\^2\ ^^m^mow-m^B ^^ehm UEfya. 5^ Ag 

e]4:H(pr inting) SEfe Cu £^(plat ing)Oil g^SCj-. S^^^M 5^9\ 2}^^ Xi^EM^m 49\ 

^ ^ErnoW 9\m ^§9 5^U] Ilf§(the wavelength in the guide)2j 0|o^^ ^§£jD1, 5E^^ 

2M¥M 32J ^SeOII ^6H &L|j IIfS^£j OI4^o^ ^§9Cf. OIM §^^MOil °i oH 

S^^^S 5^ ¥ :5H2j £3x11 ^^MM §^5H2. A^OIOil :Q^SM¥§ 3g ^Sxil 

iii:M^(djetectric strip)£^AH ^^g5fQ1 0|>!^ 2^^^^ 50!l S^Eh SEKpolarized wave)M i^^^ S 
Xmm mmo[D\ 9\m ^E^S^ (propagating areas)o^AH 2[g6KJi. OI312j i^^MOII H^SM^M 4fe 

B^^'m 5(Hi sseh siiFM mxmm x[Bn[D\ u\mm^^9.^M ^^ma. 

£ 1011 UEItH O^S^ ^^01. ^Sx^l AiiafCM AI^M^ 2^ (homogeneous) 01 Di(DI4:^^ :?H^¥Se 

0I8K ¥ ^ra ^^oiioii ^2x^1 £iifa£i £ 3-£ 6^ m^mo\ mD\o\\ ^st^a. 

£ 3^ 3&!AIM ^^EHOilAH ^^^^£| SSxIl AIM2J UEHH^ ^oH AfAIEOICf. £SO||/H. 

^EXW A||d^q AjE^ 1° ^011 ^g^^i ^^g6^^ ^Sxll ^iMDVe 1a. 1b:»^ 

HaiS(frame) IwOil e^g£^ j^z;i^mm SjSl^^oj ^^^jl Al|£fQ^ AIMS 2^ :»H^¥Mm 

£ 4^ £ 3011 £AI@ ^axll A||£m' AIMS 1, 2::>^ 3&|A|e Ahgjoii;^ ^. ZIS Cfs 

s^^^M 5:?^ 0I212J ^^ahseoii ^^ehs ueuji^ AFAi£oicf. ssxii Aijsi°» AiMse 

tif2[ ^01 ^esiH ^xjjsfS 0|giH<M(-aai8, two-dot chain llne)!°M S5.^M^el ¥^01 mm^ 
Oi(0|gfyi^og eaiMfoi ¥M bh&^HI gSQeV ¥^0| T^lTiBO) . SSS^ £3X^1 SSMZ^OII ¥ 
5J ^Sx^l ^MUM la. IbM ^Sxil £IIf5^e ^^Cf. 

£ 5^ ^sxii ^^mm la. ibs :hx^ e3fo^^ <y£^ ssxii £iif5^si &a£oia. £ ^:?i 

#M(^2X!I Alldfo^ AIMg^ 3H^¥M)0l Xl^See i^^^ ^2*11 6°^ gSS ^^EHM UEIUIfe 
£Oia. £ 5 £fe £ 6011 UEftii ^2 e Oiin 6fU0i!Ai, S^Q^M 52101! 21^3f SDIS^MS^ blSIIf 
g« = o| o2^ = s xiS&oMMi. ^EM ±E:mm la. 1b:>^ SmS^MMAi ^gmc« QB ¥ 

blSIlfS«MMAi Sfggffe ^sxii £IU^0I ^0|£1P. ¥ eURH ^^OjlOII Cfe ^axii £IU5^S 
¥ :>H°J ^SXII £IU5^Mg ^^g^ ^S^Kdirect ional coupler)MAi ^fgg^a. 
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£ 7g Zl^AI^ ^^EHOIIAH ^l^^o] o^^^, ;^|^o, ^|eoj ip^g UE|i4i^ ^oH A\M^O\Q. S^OJIAH. 

Aila^^ aimm i^ i'H^^m Ha. HbM ^bit^a. A^|^^o^ aims i, 2^ ^ssiiq 

^OlIUH. S:?ISe0| SSXII >iMijM^AH 5^^gShfe laminated meniber)M ^^Q. 

^sx^iM 7^ ^^xi\ A^|£^°^ AiMM 1 MP ^seoi uim^ ch bp, 01 ^^oiiah. s^^^m 
5^^(}ll ?}^D\ ji^Em9\ ^Exwm 7^ ^Bxi\ A^l£^°^ ai^^ 1, 221 tii^a^ee xi§i,^^^Mi, 
^m9Ji ^^x]\m 701 sEhs^e^AH 2^sm:ii qb ^mmo\ m^m^s^m^M ^'sb[^ ^^x\\ 

01 ^015!a. 

£ 9^ Lii ^^oiioii TtB ^Bxw ^mB9\ e^soia. £ 1 si £ 2011 UEftn s ^jrh ^^oiisffe 
^^ai. ^ ^^oiioiiAH^. 33f xH^^s^e 4M ^sx^i A-iie.f°j AiM^ m, m^m ^ 

see i^^b ^EX]\ A^|^^o^ aimm 2::'^ jnoi^ ^g^ci. ^exw M^m^ 01 ^^sh^ ^ssih 
^, a^^^M 5^ o\^2\ ^^6^^§oi) ga^a. n^^m^^ 331 ^2^^ 01 

a. 

£ 10^ ^ax-ii £n^5^M ^bx]\ m\e}^ M^mm :>h^^^^ L^Eiyi ^oH AhAisoicf. seoii 

^Bxw M^m 1. 2::>^ ^M^o\ 9JiQ. m2\^'mm^M ^^gm^ ^2^-11 m\z[^ aimm 2^ 2x^1 
s^oiiAH ^^mm ^ax-ii Aiiaf°j aimm 1^ ii^<5M¥e s^f j^^^m^m 4M s 

^ ^, n^^ms] ^BX]\m^ D^=?¥mm m^Bm oimsj Mm^ ^^mm m^[A\^^^^i m^BQ. 

3£iH^. X-|^£!M¥M 421 H^mE: ^fiH^J ^^X]\ A||5|°! AIMSf eSsFP. 

£ 11^ £ 10011 £A|^ ^Sxll Al|dF94 AI^M 1. 21^1- 3gJA|^ ^^EHOilAH ^#£112 ^, S^^^M 

mow 2\m S§9 EF§(the wavelength in the guide)°l OISF^ ^§£jQ1, SEt^ H^^e^M 

3oj ^aeoii °]aH mssi oi^^^^ ^§^dl oig e^^eoii sj^h. s^^^m 

5^ ¥ DW2\ mmm ^^x\\ m^mm gasm, oim afoioii n^^m^m 3^ 

>iM^(dlelectric strip)o^AH ^^g6hD1 0I3S^ ^ (propagat ing areas)o^AH ^^g6^D1, 0IX2J 

£ 12^ 01^ =7^o\\o\\ ^^x]\ ^m^s\ ueiui^ es^oia. 01 ^ex]\ sm^g £ 
6011 UEitH m ^sifli £^^5^Mo^l 2\m m^sm, oi:?ioiiAH 21^01^ s^oiio^ 

g^aCH. a^sisoi S^£jXI Oie^l fi^MB S^OQi, J\B 8B OIM AhOIOil ^xi£| 

0\ 9JiO. 



am, uDixi ¥^Moi disn^ s^^^ah ^^gan 

H a^^(suspended line), 2.|-^(slot line) 



3MaiO|L-i dho](coplanar llne)S ^ 2i 



0I6K e^«H ^^OlIOII dH^ ^ax-ll =?^m £ 13 i! £ 14M ^^3Sm01 6PI01I 

£ 13B ^mmsi ¥^2] ¥^ ^SH AUI£0|Cf. £SOil. ^2 All A-||£f°! AIMM la. 1b, 

1c, ^ 2::'^ £A|£|C>j 910. 0\m eOllAH. ^2iA^| A||2^°^ AIMM 1a. lb. ^ Icfe OjIS SO]. £ 30il U 

EftH yf£f ^^01 2| mm m^m^ ^bx]\ m^\^ aimmoi ggni 3h^¥MM ?^^£^ x-iigi^o^Mi §^ 
BQ. 2|2|o| ^esjn ^^£joi m ^mxi\mm m^B\D\. B^^'m 5^ 2]seoii i^^a 

£ 14a^ £ 13011 UEft+i ^EXi\ ^mm9\ &^£0|Di. £ 14b^ J\B 801 ¥ ns] ^mXMm A\0\0\\ 

^mxi\ ^mm9\ &s£oia. oie ^ oi£ smoiiAH. ia. ib, ^ ic^ uEiyj ¥^m@ ^2 

UbOII UEfidi ^^OlIAH. D\B 801 £51^ HH^: il VC0£f ai.^:'l(mixer ) g£l Ij^^^xIM ^biah::'! CH^ 

Oil. gsij^ mmm ^^x\\ £m& sx\d[ g^sj^ai, oi sxioiiah oim ^^R±m^ ^ex]i 
2|z|oj ip^ojjojiAH. iisj^^eM^ ^2A^| ai^m^ ^S£ioi. a^^^Mg ^oith mrnow mx\s\ 

0\, £5lAll ^S^M g^t^D. ^^:'l§^ see ^^ae(metal plates)^ ^^afO^. £2 

Ail SSMM XW^m ^ SiD- ^^OlIOilAH, ^^Aii Ai|dF°^ AI^M^ ^^J\m 5l£j^^eH| ^ 

SAil Alldh^ AIMM^ A^gSCf. OjgH ^g§h °sx-|| Alieiei AIMS QI<yO||. ^SMOj ¥^ 

Ahg^ 4- 

bl^^M^ (non-radiative) ^2!aII £Ef5^ 0|2|01l£. ^ ^^gOj £t[ ¥ :?H21 £3a|| SB^e^OII 

^^^0! ^msm ^I!^a^^ h :?hoi£(guide)oii ^mm 4^ sia^ 5!^ ^eoicf. 



gs^g e§f e ^^S2j gf^^oiiAi ^s£icw. aii^fs^ aimmoi ^eaii ^S£ioi. 
^ ^SMoi xii is«. ft« XII is^acf ^asoi xii 2 asmoi. a^Qfeoi 
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01 ^5011 °loH. ESm SaS3^ ^S«l ^^egoi 2S!#aii 3£H°S. E ISaOII UEiyi 

m ^Sfll EEie^ffe g£l. ESXIiea ^SXII :|)g^o^ Ji\^^ ojo[j^_ qIS 

21 9\x\m §5^fe i2§Ai3ife sfliggoi MDi&a. ^\\a:)[, sijisoi ^s.^ ^Bmo\ 'st 

e ^0|& m 2 S^o^ AlgSIII an ^ax^l AjEMOIIAI ^S55j ^SSOI ¥S0| fli 2 

A^Mafe g^. ^ssj sasoi sstii Aiiyeisoi tiism s^oii ^ihspi ohsoii, e 

15bOII U&yi SaSI EDfafSffe gSI, et^si b|SEfg«o|| o|5n opis iiisr §y as^si 

gmseoi aE& fli?iaa. 

^ £2X11 sssoii mmm sssoii sjoh ^aie ^am ^m?^°i msm mm e 
^^S2i am gf^^oiiAH gsaoi, sagoi m is^2t jgi is^aa Ms.^ ^ssoi 
XII 2 s^s ss6h£= 5!SEi:3 ^iiSB ^sflj M\^\^ M^mm ^bishffl. t.^^ ^eoii a^a,^s ^bl 
sife ¥ ^aai&s a^soi §s@ hsmoi 21^011 bHxig:^. xii ig^Moi ^mw 

Mno^ 2fg6foi a^a^^oi £a«i m&m^ 2^gs^Es is«=oi cHSfShc^ uHiisife am ^ 

01 ^SOII °JoH. ^aoil a^etm ^b|5^fe &OI& ¥ ^HSI 2|2|°J ^SS||SS2.K)||. 

aS(plane clrcult)M ^djShfe :>IB§ XIIS&°SM|, g^SS g&S ^Sfll EDhaoi gO|oh3|| 

^:)\m ^axii EEhaoiiAH, jh^v:)! oioi ssa sasi Aiiafej AiMz^h sjseioi, :h?¥°i ^isoii 21 
811 ^S5! ^asoi ye XII 2 g^s m^m 4^ sia. 01 s^, ms.^ ^asoi ks xii is« ^ 
^asoi yg XII 2 s^g ^bimfe safli Aii£haio| ^.gg i^^:,^ soishiHi ssEia. u:>\m 

3H?¥fe 4^3l& XII 2 §^ axllOII gas 4= SlCf. 40lt^ XII 2 g^OI a=^3H2| 0\±m 3H^¥M(» 

s)s ?Hi5hfe 3^. ^Qim Hianhg^oii sisH oi::)i@ xiis ai i^E&^s| gxiisoi s& xiiiH^a. 
^^y\m ^sxii Em^oiiAH. :fe.ol^^ XII 2 s^s XII is^ao ssaol b^a ^axiis gsg 4= 

9lCi. 01 S^, -fefi^lih :H^¥SOI iiJim XII 2 SfllOII SS3XIE}, stafo| b|amg«o|| o|sh 
XIIS ^ ifE4^2l SXIIgOl Xli:H@a. 

saxii EEh^a, JH?^:'! OIOI ssa saxii Aiiahq AiM:7h ^iseih. 4^:11 1^ :'H?¥:J^ 
a ¥Soi XII 2 s^sDh ^asoi q ^a^yis gaaoi ^D\m m is^s sasic^ § 
as 4- sicf. 01 g^, Ms.^ ssMoi fee &01& XII ai ^s^i ^a§oi xii 2 

s^s ^bi& HBxw Misi^Bi ^mB ^5:ji goisiJii lasa. :y?i& blaE^9^aol s^soi ohu 

D\ CLHSOII. gc ^ Xll^asi ^X^|gO| ghJiaa. SESt 01 S^OIIE. ^D\m 3ll?¥fe 4f:»l5h XII 

sxiioii m^m 4^ sia. saxii smas, ^D\m m is^oi a^-sj o\^m n^^m(sm)m =?timii 
1 

^aWI ^MiKdlelectric strlp)0| ^^^9.^ SS§t ^ 5H2| ES^I SBM AmiOII UHxISOl Slfe ^ 
afll Enha(dielectrlc wavegulde)2^A| . 

^a»l A||£|°i AIMSOl ^'SZICH, ^m.^ ^a§(effective dielectric constant)0| fee M IS 

^ ai &OI& XII 1 g^ea ^s^i ^agoi <sis m 2 s^g sasioi, 

0IS2I aiseoil a^eiSOl SasiOl, ^J\m Xll 1 S^OI ^Ol^ SaWI i^Mil°£/H sfg6^Dl fe^Iil 

& a^ef^oi ^j\m saxii sagsAi sfgsh^ii aoisife ms°^ saxfl sma. 
2 

saai >iMaoi ^gsiog ^ 5H°j Eaui ses A^olo^l aHxiaoi si^ saxii cmaos 

M. 

saxfl Aii£fei AiMsoi ±^ao\ ms^ sagoi fee xh is^a xii ise^MCf ms^ 

HEmo\ b^e XII 2 S^g 2|2f gasFin. sh^ ^SOII a^aig 2,^2} ?blth ¥ ?H2| saxii&goi. 
&OI& a^eiSOl S^gOl £|*o^ 9lxism ^D\m X|| IS^SOl CHlfSIE^ UHxigOI. &^7| 

& XII 1 s^goi saxii >;eajo^AH sfggj^i ^^\^ ^^Qimo\ Eaai ssmsai sfggMi 
aoi sife sag ^§os shfe safli ^nia^. 

3 

XII ison sioiAi, 5h^¥:jf oiai ^axii /Jiyai aisijj siseioi, 3H?¥2| aisoii °i5fl 

a:?l& XII 2 ge^g gaShfe 21g ^SO£ 6^fe ^axll EllfSh. 
S^S 4 

Xll 3ifoii sioiAi. &oie XII 2 g^e a:?ieh xii ig^oii bisioi ^asoi y^s #aflis easg 
5 

Xll 1S0II SiOIAH, :H^¥:'I □!£! SaSI M^D\ mms\Oi, ^D\m 3H^¥3I 

e a:j|& Xll 2 g^ea ^asoi a fee sanis eagg ^sss 6^fe saxii ^mm. 
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6 
7 

fli 2SfOII SICHAH. 3H?¥:'h M^B SSXII A■^|£^eJ A|e:3^ 5jSE|0), :H?¥2| 2|S|| 

8 

HI Vmoil 2iCHAH. ^Olet HI 2 S^S &0|gh HI 1 S^OII biShOl ^SSOj k^S ^aXIIS gSgg m 
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